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ABSTRACT 

A1 aska Department of Fish and Game conducted a red king c r a b  (Para1 i thodes  
camtschat ica)  survey during t h e  summer of 1986 wi th in  S t a t i s t i c a l  Area K ,  
Kodiak, Alaska. The primary purpose of t h e  survey was t o  f i n d  out  i f  t h e  
populat ion l eve l  of king c r a b  was l a r g e  enough under t h e  Kodiak Red King 
Crab Management Plan t o  have a commercial f i s h e r y  f o r  t h e  scheduled 1986/87 
season. 

King c rab  po t s ,  modified with smal le r  webbing than used i n  t h e  commercial 
f i s h e r y  were t h e  bas i c  sampling gear .  Pots were placed in  s t a t i o n s  arranged 
sys t ema t i ca l ly  i n  var ious  s t r a t a .  In 38 days of f i s h i n g  1,087 c rab  po t s  were 
l i f t e d .  Only 1,929 red king c rab  were caught ,  l . 8 /po t ,  t h e  lowest  in  t h e  16 
yea r  h i s t o r y  of  t h e s e  annual surveys.  No commercial red king c rab  f i s h e r y  in  
Area K f o r  t h e  1986/87 season was allowed s i n c e  t h e  female th re sho ld  values 
f o r  each d i s t r i c t  were well below t h e  minimum l e v e l s  requi red .  The Area K 
po in t  e s t ima te  of t h e  number of 1 egal - s ized  c rabs  was 350,000, weighing 
1,298.5 tonnes (2,863,000 I b ) ,  t h e  lowest populat ion e s t ima te  ever  ca l cu la t ed  
f o r  t h e  a r ea .  Recruitment of small king c rabs  was very low, making t h i s  t h e  
n in th  consecut ive y e a r  of below-average recru i tment  of small c rab .  

I n  J u l y ,  34 s t a t i o n s  were f i shed  twice i n  t h e  Southeast  D i s t r i c t .  The r e g u l a r  
s t a t i o n s  cons i s t ed  of  t h r e e  po t s  and were f i s h e d  p r i o r  t o  t h e  resurvey 
s t a t i o n s  which cons i s t ed  of 10 pots .  The catch of male and female king crabs  
were compared by var ious  s i z e  c a t e g o r i e s  and were found t o  be s t a t i s t i c a l l y  
t h e  same f o r  each survey. 

KEY WORDS: red king c rab  (Para7i thodes camtscha t ica) ,  1986 Kodiak survey,  
t h re sho lds  va lues ,  populat ion e s t ima te ,  f i s h e r y  c l o s u r e  



INTRODUCTION 

Surveys designed primarily to  catch red king crabs (Paralithodes 
camtschatica) around the Kodiak Archipelago have occurred each summer for  16 
years from 1971-86. Numerous reports have documented the survey findings over 
t h i s  time period. Overviews for the surveys, prior t o  1986, are contained in: 
Powell 1974; Powell, Kaiser and Peterson 1974; Blau 1985a; and Peterson e t  
a1 . 1986. Procedures and resul ts  of the 1986 survey are par t ia l ly  described 
in Alaska Department of Fish and Game's (ADF&G) king crab report t o  industry 
(ADF&G 1986). The purpose of t h i s  report i s  t o  more fu l ly  document the 1986 
Kodiak survey; especially regarding the detailed information collected on red 
king crabs. Hereafter, the term king crab refers  only t o  red king crab, 
unless noted otherwise. 

ADF&G chartered the 31-m long F/V ARCTIC LADY from 1 July through 19 August 
1986 for  i t s  annual king crab survey in S ta t i s t ica l  Area K, Kodiak, Alaska. 
The survey was conducted in four of the five Kodiak king crab d i s t r i c t s :  
Northeast, Southeast, Southwest, and She1 i kof (Figure 1 ) .  Objectives of the 
survey, were to: (1) estimate the mean catch per pot and standard errors ,  by 
d i s t r i c t ,  for  the following king crab groups: females; juveniles and adults;  
ma1 es ; prerecrui t s  (fours, threes, twos, ones) recru i t s ,  and postrecrui t s  
(see Appendix A for  explanation of king crab terms); (2) estimate the number 
and biomass ( in  pounds) of legal male king crabs for each d i s t r i c t  in 
accordance with the current Kodiak Management Area Red King Crab Management 
Plan (Appendix B ) ;  (3) estimate the abundance of Tanner crabs (Chionoecetes 
bairdi)  for  each Tanner crab d i s t r i c t  surveyed and compare the resu l t s  with 
those from the 1985 king crab survey; ( 4 )  estimate female king crab fecundity 
by developing a relationship between egg numbers, length of female, and 
observed clutch s ize estimates; and (5) col lect  and report on other survey 
data ( i  .e .  female crabs' re lat ive egg clutch s izes ,  occurrence of black mat 
syndrome on Tanner crab, incidentally caught species, e t c . ) .  No Tanner crab 
data i s  presented in t h i s  report b u t  i t  may be summarized in a future ADF&G 
report. 

MATERIALS AND METHODS 

Survey personnel aboard the F/V ARCTIC LADY included seven t o  eight people; a 
skipper and three t o  four vessel crewmen plus ADF&G1 s biological crewleader 
and two technicians. Commercial sized crab pots were set  and pulled daily a t  
various s tat ions except during the mid-charter break. The following 
description of gear used comes from Blau 1986. Each crab pot measured 213 x 
213 x 76 cm, weighing 295 kg and had a pair of tunnel eye openings of 20 x 91 
cm. Pots were covered with 9 cm stretch-mesh webbing rather than the 24 cm 
stretch-mesh normally used in the commercial f ishery. This smaller mesh 
enabled retention of smaller crabs. Pots were baited with chopped frozen 
herring contained in two 0.95 1 i t e r  perforated bai t  j a rs .  

Stations are research fishing locations, each assigned a unique number, and 
fixed la t i tude  and longitude readings. Pots were se t  within s ta t ions ,  which 
generally were la id out in an east-west fashion. Stations were arranged in a 
systematic checkerboard grid pattern. The s tat ion pattern used for  the open 



ocean areas has been in existence since 1973; with the exception of two areas 
fished in 1986 where s tat ions were placed in a denser pattern. The most 
recent s ta t ion patterns for the bays and s t r a i t s  have been in existence since 
1981 or ea r l i e r .  Bay s tat ions generally are closer together (denser) in b o t h  
a north-south and east-west manner than the standard ocean s tat ions (Blau 
1986: Peterson e t  a l .  1986). For the 1986 survey both standard ocean and bay 
s tat ions consisted of three pots. Pots were spaced 0.6 km (1/3 mi) in bay 
s tat ions and 0.5 km (1/4 mi) apart in ocean s tat ions.  ADF&G provided the 
vessel skipper a l i s t  detail ing the la t i tude  and longitude ( in  hundredths of 
degrees) where each p o t  was t o  be placed. Electronics u t i l iz ing  the LORAN-C 
system enabled the vessel skipper t o  place the pots within each open ocean 
s tat ion a t  t he i r  respective la t i tude  and longitude readings. In bays the 
skipper placed pots by using radar in conjunction with standard bay s tat ion 
charts on which desired p o t  locations were marked. 

During the Kodiak crab population surveys from 1982-85, each ocean s tat ion 
was sampled with 10 pots. A s t a t i s t i c a l  analysis of king crab catch within 
s tat ions,  by ADF&G personnel prior t o  the 1986 survey, revealed t h a t  three 
pots would be the minimum number required t o  sample a s ta t ion yielding a 
similar resu l t  t o  what would be expected i f  10 pots were fished. Hence, the 
decision was made t o  sample the open ocean s tat ions,  on the 1986 survey, with 
three pots. Crab fishermen and processors were skeptical of t h i s  new approach 
and requested t h a t  ADF&G conduct a resurvey in the Southeast Distr ic t  using 
the previous year's standard of 10 pots per ocean s tat ion.  ADF&G agreed t o  
industry's request and conducted the resurvey of t h i s  d i s t r i c t  by ut i l iz ing 
funds from ADF&G's Test Fish Fund. Pots were placed 0.5 km apart for both the 
regular survey and resurvey open ocean s tat ions,  therefore the s tat ion length 
was longer on the resurvey s tat ions.  Pots were pulled on the resurvey from 11 
thru 14 and 16 t h r u  18 July 1986. All appendices, figures and tables in t h i s  
report include a l l  the survey data, both the regular and resurvey data, 
except Table 4 ,  where they are segregated. 

Based on ADF&G's analysis of king crab abundance from the 1980-85 Kodiak crab 
surveys, a ser ies  of s t r a t a  were established. Stations were selected 
systematically within these s t r a t a .  In eight bays and s t r a i t s  a l l  standard 
(nonancillary) s ta t ions were selected t o  be fished. For s t r a t a  in the open 
ocean areas the s tat ion pattern was e i ther  l e s s ,  the same, or more dense than 
previous years. Appendix C l i s t s  by d i s t r i c t ,  the s t r a t a ,  s t r a t a  area and 
s tat ions fished during the 1986 survey. The spatial  dis t r ibut ion of s ta t ions 
and s t r a t a  are shown on charts (Appendices D . l  thru D.9). 

The catch in each p o t  was sorted into crabs, other invertebrates, and f i sh .  
Crabs were placed on a measuring-sorting table where they were separated by 
species, sex and shell -age. Carapace lengths of king crabs and carapace 
widths (inside the spines) of Tanner crabs were measured with Vernier 
calipers to  the nearest millimeter. Carapace widths of male crabs were 
checked with go-no-go gauges to  see i f  the crabs were of sublegal or legal 
s ize.  These gauges were se t  a t  the minimum legal s ize for each species, 177.8 
mm ( 7  in) and 134.8 mm (5 1/2 in) wide for king and Tanner crabs, 
respectively. Black mat syndrome (Trichomaris invadens) was recorded when 
present on Tanner crab. Adult female crabs of both species were examined for  
egg clutch s ize,  stage of egg development, and clutch condition. No 
subsampl ing of the catch from pots occurred, since relat ively few crabs were 
captured. 



S i x  d i f f e r e n t  forms were used t o  r e c o r d  t h e  da ta  c o l l e c t e d  on t h e  survey 
(Appendix E ) .  The c r a b  da ta  fo rm was used t o  r e c o r d  t h e  r e q u i r e d  d a t a  f o r  
each c r a b  (Appendix E . l ) .  Crab and i n c i d e n t a l  spec ies deck l o g  form, served 
as bo th  a  check1 i s t  f o r  c rabs cap tu red  as w e l l  as r e c o r d i n g  t h e  f o r k  l e n g t h s  
and c o n d i t i o n  o f  P a c i f i c  h a l i b u t  (Hippog7ossus s t e n o l e p i s )  and t h e  v a r i e t y  o f  
o t h e r  i n c i d e n t a l  spec ies caught.  T h i s  fo rm was designed f o r  bo th  t h r e e -  and 
10-po t  s t a t i o n s  (Appendices E.2 and E.3). P i l o t  house l o g  forms r e q u i r e d  t h e  
t ime,  depth,  and l o c a t i o n  where p o t s  were se t ,  e i t h e r  i n  t h r e e -  o r  10-po t  
s t a t i o n s  (Appendices E.4 and E.5). A d a i l y  s t a t i o n  summary f o rm  r e q u i r e d  t h e  
number o f  s t a t i o n s ,  po t s ,  c rabs,  and f i s h  caught each day be recorded  on i t  
and whether o r  n o t  t h e  d a t a  had been c a l l e d  in ,  v i a  r a d i o ,  t o  t h e  ADF&G 
Kodiak o f f i c e  (Appendix E.6). 

Popu la t i on  es t ima tes  f o r  Kodiak 's  l e g a l  male r e d  k i n g  c rabs  w i t h i n  Area K  
were es t ima ted  u s i n g  Kruse 's  (1986) m o d i f i c a t i o n  o f  C o l l  i e  and Sissenwine 's  
(1983) procedure.  I n  b r i e f ,  t h e  procedure c a l c u l a t e s  an es t ima te  o f  t h e  
o v e r a l l  c a t c h a b i l i t y  c o e f f i c i e n t  which sca les  t h e  r e l a t i v e  abundance indexes 
f rom t h e  1973-82 annual surveys t o  t h e  commercial catches i n  each r e s p e c t i v e  
yea r .  The index  o f  r e l a t i v e  abundance f o r  each yea r  i s  then  c o r r e c t e d  f o r  
e r r o r ,  and d i v i d e d  by  t h e  es t ima te  o f  t h e  c a t c h a b i l i t y  c o e f f i c i e n t  t o  
es t ima te  absol  u t e  abundance. 

RESULTS 

I n  38 days o f  f i s h i n g  1,087 c rab  p o t s  were l i f t e d ,  an average of 28.6 
po t1  i f t s  p e r  day (Table  1 ) .  S i x t y - n i n e  pe rcen t  o f  t h e  r esea rch  f i s h i n g  e f f o r t  
was l o c a t e d  i n  t h e  open ocean areas w h i l e  t h e  rema in ing  31% was i n  bays. On 
t h e  r e g  1  a r  survey t h e  most p o t s  were f i s h e d  i n  t h e  Nor theas t  D i s  r i c t ,  250 !! E (10 nrni / po t ) ,  and t h e  l e a s t  i n  t h e  S h e l i  k o f  D i s t r i c t ,  91  ( 2  nrni / p o t ) .  I f  
t h e  resu rvey  e f f o r t  i s  i n c l u d e d  t o  t h e  r e s t  o f  t h e  r e g u l a r  survey then  t h e  
Southeast  D i s t r i c t  had t h e  most o v e r a l l  p o t s  f i s h e d  i n  i t ,  507 o r  47% o f  t h e  
p o t s  f i s h e d  on t h e  e n t i r e  survey (Table  1). Depth range o f  t h e  p o t s  f i s h e d  on 
t h e  survey was 13-245 m. The depth range f i s h e d  i n  b o t h  t h e  bays and open 
ocean areas was s i m i l a r ,  and t h e  mean depth f i s h e d  i n  bo th  areas was t h e  same 
a t  87 m. Po ts  soaked f o r  an average o f  17.8 hours  i n  t h e  bay s t a t i o n s  and 
19.0 hours  i n  t h e  ocean s t a t i o n s ;  an o v e r a l l  mean o f  19.0 hours  f o r  a l l  p o t s  
soaked (Table  1). By d i s t r i c t ,  t h e  o v e r a l l  mean soak t imes  were t h e  g r e a t e s t  
i n  t h e  Nor theas t  D i s t r i c t  s i n c e  15 p o t s  were soaked f o r  f i v e  days a t  ocean 
s t a t i o n s  d u r i n g  t h e  m i d - c h a r t e r  break. Conversely,  t h e  o v e r a l l  mean soak t i m e  
was l e a s t  i n  t h e  Southwest D i s t r i c t  due t o  t h e  c l o s e r  than  average spac ing  of 
ocean s t a t i o n s ,  p a r t i c u l a r l y  those l o c a t e d  i n  s t r a t u m  D  (Appendix D.7).  Soak 
t imes  ranged f rom 13 - 124 hours  w i t h  t h e  mode i n  t h e  16-hour  p e r i o d  (Tab le  2 
and F i g u r e  2 ) .  N i n e t y - n i n e  pe rcen t  o f  t h e  p o t s  were l i f t e d  w i t h  a  soak p e r i o d  
o f  (25 hours.  These p o t s  had a  mean soak t ime  o f  17.5 hours.  O f  t hese  pots ,  
80% were soaked between 15-18.999 hours  (Table  2  and F igu re  2 ) .  When t h e  15 
p o t s  soaked 2112 hours  d u r i n g  t h e  m i d - c h a r t e r  break a re  inc luded ,  t h e  o v e r a l l  
survey mean p o t  soak t i m e  r i s e s  t o  19.0 hours.  

Only  1,929 k i n g  c rabs  were caught,  1.8 p e r  po t ,  (Table  1) which i s  t h e  l owes t  
c a t c h  i n  t h e  16 yea r  h i s t o r y  o f  ADF&Gfs annual Kodiak c r a b  surveys (B lau  
1986; Peterson e t  a l .  1986). Seven t y - f i ve  pe rcen t  o f  these  c rabs  were 
females.  O f  t h e  males captured,  74% were l e g a l  s i z e  (Table  1). Other  than  t h e  



a d u l t  female ca tegory  in  t h e  Northeast and Southwest d i s t r i c t s ,  no king c rab  
ca tegory  in  any d i s t r i c t  d id  t h e  average catch of king c rabs  exceed one c rab  
per  po t .  Catch per  po t  of a d u l t  females by d i s t r i c t  was only one f i f t h  t o  one 
t e n t h  of t h e  minimum threshold  values requi red  t o  have a commercial f i s h e r y  
during t h e  1986/87 season (Table 3 ) .  Catches of both juven i l e  females and 
p r e r e c r u i t  males was extremely low, making t h i s  t h e  n in th  consecut ive  yea r  of 
below average recru i tment  of p r e r e c r u i t - f o u r  male c rabs  (Blau 1985b and 
1986).  A d e t a i l e d  l i s t  of king c rab  caught by s t a t i o n  and d i s t r i c t  i s  given 
in  Appendix F .  

Within t h e  Kodiak Management Area, populat ion e s t ima te s  of l e g a l - s i z e d  king 
c rabs ,  based on r e s u l t s  of t h e  r e g u l a r  survey,  range from 300,000-423,000 
animals with 350,000 being t h e  po in t  e s t ima te  (95% C I ) .  The mean weight of 
a l l  l e g a l - s i z e d  king crabs  captured on t h e  survey was 3.71 kg (8.18 I b ) .  The 
es t imated  weight of t h e  lega l  populat ion,  using t h e  po in t  e s t ima te  of 3.71 
kg/crab i s  1,298.5 m t  (2,863,000 I b ) .  This  i s  t h e  lowest populat ion e s t ima te  
ever  f o r  king c rab  wi th in  t h e  Kodiak Management Area (ADF&G 1986). Since none 
of t h e  d i s t r i c t  a d u l t  female th re sho lds  were met, no d i s t r i c t  e s t ima te s  of 
l ega l  populat ion s i z e  were generated.  

Th i r ty - fou r  s t a t i o n s  were f i shed  in  a r e p l i c a t e  manner on both t h e  r e g u l a r  
survey and resurvey  i n  t h e  Southeast  D i s t r i c t .  The r e g u l a r  survey f i shed  
th ree -po t  s t a t i o n s  between 4-8 J u l y  (102 p o t l i f t s )  whereas on t h e  resurvey 
fou r  n ine -po t  and 31 10-pot s t a t i o n s  were f i s h e d  (336 p o t l i f t s )  between 11-14 
and 16-18 J u l y  (Table 4 ) .  Iden t i ca l  s t a t i o n s  were f i shed  on t h e  resurvey a s  
on t h e  r e g u l a r  survey but they  were f i s h e d  e i g h t  t o  11 days l a t e r  (Appendix 
F . l ) .  The length  of t h e  resurvey s t a t i o n s  were longer  because of more pots  
being f i shed  than on t h e  r e g u l a r  survey, even though t h e  pot  spacing remained 
t h e  same on both surveys.  The opera t iona l  plan s t a t e d  t h a t  t h e  soak-times f o r  
po ts  w i l l  be a s  cons t an t  a s  poss ib l e  between t h e s e  rep1 i c a t e  surveys.  This 
goal was met i n  t h a t  t h e  minimum-maximum soak-time range, mean, and s tandard  
dev ia t ions  of soak-times f o r  both surveys were s i m i l a r  (Table 4 ) .  Within each 
king c rab  ca tegory ,  t h e  catch of c r abs  was not  s t a t i s t i c a l l y  d i f f e r e n t  
between t h e  two surveys ( P  t o .  05) (Tab1 e 4 ) .  

Length f requencies  and exoskel e ta1  c l a s s i f i c a t i o n s  of female and ma1 e king 
c rabs  caught on t h e  1986 survey a r e  l i s t e d  by d i s t r i c t  and a l l  d i s t r i c t s  
combined in  Appendices 6.1 thru 6.5. This  information i s  summed raw d a t a ,  
unweighted by s t r a t a .  When a l l  d a t a  i s  combined t h e  female l eng th  frequency 
mode i s  a t  135-136 mm C L  and t h e  male mode i s  a t  163-164 mm C L  (F igure  3 and 
Appendix 6 . 5 ) .  All female exoskeletons were c l a s s i f i e d  a s  new s h e l l ;  and only 
one j u v e n i l e  female was caught (Appendix 6 .5 ) .  Of t h e  486 male king crabs  
caught ,  80% had exoskeletons c l a s s i f i e d  a s  new s h e l l ,  14% a s  o ld  s h e l l ,  and 
6% as  very o ld  s h e l l  (Figure 4 and Appendix 6 .5 ) .  New s h e l l  male c r abs  ranged 
in s i z e  from t h e  sma l l e s t  t o  t h e  l a r g e s t  males captured .  Also new s h e l l  males 
occurred exc lus ive ly  a t  carapace l eng ths  5137-138 mm C L  and ,183-184 mm C L  
(Figure 4 and Appendix 6 .5 ) .  Old s h e l l  and very old s h e l l  c r abs  occurred only 
between 139-140 mm C L  and 181-182 mm C L  (Figure 4 and Appendix G.5). Modes 
f o r  old shel  1 males occurred a t  163-164 mm C L  and 165-166 mm C L  f o r  very old 
shel  1 s (Figure 4 and Appendix 6 .5 ) .  

Of t h e  1,442 a d u l t  females captured on t h e  survey t h e  percent  ca tch  by 
d i s t r i c t  f o l l  ows: Southwest 45%, Northeast 35%, Southeast  19%, and She1 i kof 
2% (Tables  1 and 5 ) .  When t h e  est imated c lu t ch  s i z e s  of females a r e  grouped 



in the  same manner as has been done in the  past  (Blau 1985b; Schmidt and Blau 
1986) the  overall  survey r e s u l t s  are:  5% of the  females were barren; 3% had 
clutches of 1-29%; 3% had clutches from 30-59%; 28% had clutches from 60-89%; 
and 61% had clutches estimated t o  be 90-100% f u l l  (Table 5 and Figure 5 ) .  
The proportion of clutch s izes  by d i s t r i c t  were s imi lar  t o  the  overall  survey 
d i s t r i bu t i on  of clutch s i z e  groups with the exception of the  Shelikof 
D i s t r i c t  whose clutch s i z e s  were the poorest of the d i s t r i c t s  (Table 5 ) .  
Ninety-one percent of the  females had carapace lengths from 120 t h r u  149 mm. 
In addit ion,  the  mean carapace length of females progressively increased as 
the  percent clutch s i z e  groups decreased (Table 6 and Figure 6 ) .  

Two stages of egg development and f i ve  categories of clutch condition were 
recorded f o r  adul t females (Appendix E. 1) . There were 1,369 (95%) adult  
females which were observed t o  have clutches of eyed eggs, two females had 
clutches of uneyed eggs (0.1%) and 71 (5%) had no data recorded in t h i s  
category. Of t he  adul t  female c lutches ,  1,240 (86%) were observed t o  contain 
no obvious dead eggs; 116 (8%) contained dead eggs which made u p  <20% of the  
c lu tch ;  16 (1%) had dead eggs which comprised >20% of the  c lutch;  30 (2%) 
were barren with clean pleopodal se tae ;  39 (3%) were barren b u t  had t h e i r  
pleopodal se tae  covered with empty egg cases;  and one (<0.1%) female's clutch 
condi t i  on was not recorded. 

Ninety-four percent (N=65) of a l l  barren females came from the  Northeast and 
Shelikof d i s t r i c t s  where they made up 10% and 59% of the  females caught in 
each respect ive  d i s t r i c t  (Table 5 ) .  Fifty-seven percent of a l l  barren females 
had empty egg cases.  Seventy-one percent (N=37) of the  barren females in the 
Northeast D i s t r i c t  came from Kiliuda Bay and a l l  of the  Shelikof D i s t r i c t  
barren females (N=13) were caught in Uganik Bay. Thirty-eight  percent and 93% 
of the barren females in Kiliuda and Uganik Bays, respect ively ,  had pleopodal 
se tae  covered only with empty egg cases. Both of these areas a re  known t o  
have had in fes ta t ions  of the  nemertean egg-predator, Carcinonemertes sp. 
These nermerteans a re  believed t o  be the  cause of barreness in females whose 
pleopodal se tae  a re  covered with empty egg cases only 3 t o  5 months a f t e r  egg 
extrus i on (Bl au 1986) . 
The sex r a t i o  of a l l  adult  females t o  adul t  males caught on the  1986 survey 
was 2.97. For t h i s  r a t i o  adul t  males a re  defined as a l l  males of 
prerecrui t - t h r e e  s i z e  and 1 arger (Table 1 ) .  This i s  the  highest survey sex 
r a t i o  recorded in 16 years (Blau 1985b,1986). In 1985 the  r a t i o  was 2.10. The 
sex r a t i o  f o r  the  Southwest D i s t r i c t  was 2.17. Sex r a t i o s  a re  not given f o r  
the  other  d i s t r i c t s  s ince  sample s i z e  was too small.  Under experimental 
conditions adul t  male king crabs of various s izes  and shel l -ages  can mate 
successful l y  (producing f e r t i  1 ized clutches of 275%) with four t o  nine 
females (Powell, Jones, and Hurd 1974). 
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Table 1. Effort and the sctusl catch of red king crab on the 1986 king crab survey, Statistical Area K, Kodiak, Alaeka. 

Depth Range of Pots & nales 
No. Days W w  I- 

King Creb Pota Set - - Torel 
w k  (Hra.) k.nsl.. Pr.r.cruit. L.aal. 

Ro- Postre- Total 
t L Lift& Bav & e o n  Tot3 BOY x x x Bav Qr-an Total Juv. Adult 4's 3's 2'. 1'. crulte rruitm Q&- 

South.ut 
R.g.Survey. 7-112 54 117 171 16-132 89 27-154 84 86 20.0 17.4 18.2 0 9 0 0 0  0 0 6 15 
CPUP 0 <0.2 0 0 0 0 0 0.1 0.3 

I, 

Reeurvey 6-1/2 0 336 336 - - 31-164 86 86 - 18.3 18.3 0 264 0 0 0 0 1 22 287 
CPUE 0 0.8 0 0 0 0 <0.1 0.1 0.9 -------------------------------------------------------------------------------------------------------------------------------------------------- 
S.E. TOTAL 14 54 453 507 16-132 89 27-164 86 86 20.0 18.1 18.3 0 273 0 0 0 0 1 28 302 
! W E  0 0.5 0 0 0 0 <O.l 0.1 0.6 

GRANDTOTALS 38 341 7461,087 13-210 87 16-245 87 87 17.8 19.6 19.0 11,442 1 5 32 86 134 228 1,929 
CPUP (0.1 1.3 <O.l <0.1 (0.1 0.1 0.1 0.2 1.8 

*Regular survey stations consisted of 3 pots/atation and 10 pota/stotion wore fished on the resurvey In the Southwest Pi8trict. Thero were 23 
station. (69 pots) fished on the regular aurvoy which wero not fi8h.d on the rmourvey ( i . 0 .  station8 101-115, 118-120, 1636, 1637, 3636. 4636 
and 4637) hence the CPUE nuabur prenntod abovo for the regular and rmsurveya in the Southoaot District are not comparable. 



Table 2. Soak-t ime frequency o f  
c rab  p o t s  f i shed ,  by hour 
i n t e r v a l s ,  d u r i n g  t h e  1986 
Kodiak k i n g  c rab  survey, 
i n  S t a t i s t i c a l  Area K, 
Kodiak, Alaska. 

No. Hours Pots Soaked No. Pots 

To ta l  



Table 3. Red k i n g  c r a b  ca tch  p e r  u n i t  o f  e f f o r t  and assoc ia ted  s tandard e r r o r  by 
d i s t r i c t  f rom t h e  1986 k i n g  c rab  survey i n  S t a t i s t i c a l  Area K, Kodiak, 
A1 as kaa . 

Crab Northeast Southeast Southwest She1 i kof Total b 
Cateqorv CWE SE CWE SE CWE SE CWE SE CWE SE 

Females 

Juven i 1 es tO.O1 t0.01 0 0 0 0 0 0 tO.O1 tO.O1 
Mu1 t s  0.40 0.34 0.34 0.59 0.76 0.31 0.33 0.30 0.17 
Adul t Thres hol dC 3.30 - 3.30 - 7.10 - 1.50 - - - 

Ma1 es 
Prerecrui t- Fours tO.O1 t0.01 0 0 0 0 0 0 tO.O1 tO.O1 
Prerecrui t-Threes to. 01 t0.01 0 0 tO.O1 tO.O1 0.02 0.02 t0.01 t0.01 
Prerecrui t-Twos 0.02 0.03 0 0 tO.O1 tO.O1 0.07 0.06 0.01 0.01 
Prerecrui t-0nes 0.07 0.08 0 0 0.01 tO.01 0.04 0.04 0.03 0.03 
Recruits 0.04 0.05 0 0 0.01 tO.O1 0.04 0.04 0.05 0.03 
Postrecrui t s  0.01 0.01 0.03 0.03 0.21 0.09 0.03 0.03 0.08 0.03 
Total Legals 0.05 0.06 0.03 0.03 0.31 0.14 0.06 0.05 0.12 0.05 

aNumbers a re  rounded t o  t h e  second decimal p lace.  Data f rom "Westward Region K ing  
Crab Survey Resu l t s  f o r  1986" r e p o r t  (ADF&G 1986); t h e r e i n  t h e  above numbers a re  
shown t o  t h e  f o u r t h  decimal p lace .  

b ~ a t a  i nc l udes  resu rvey  ca t ch  and e f f o r t .  
CThreshold va lues be1 ow which no commercial f i s h i n g  i s  a1 1 owed have been es tab l  i shed  

f o r  Kodiak a d u l t  female r e d  k i n g  i n  t h e  "Kodiak Management Area Red K ing  Crab Manage- 
ment Plan" (Appendix B ) .  



Table 4. Comparison of red king crab catches from the 
regular survey and resurvey in the Southeast 
District from the 1986 king crab survey in 
Statisical Area K, Kodiak, Alaskaa. 

Requl ar Survey Resurvey 

No. Stations 34 
No. Potlifts 102 
Min. Soak-Time (hr) 15.58 
Max. Soak-Time (hr) 22.20 
Mean Soak-Time (hr) 16.98 
Soak Time Stan. Dev. 1.65 

King Crab Regul ar Survey Resurvey 
Cateqory No. Crab CPUE No. Crab CPUE 

Femal es 

Juveni 1 es 
Adults 

Prerecruit-Fours 0 0 
Prerecruit-Threes 0 0 
Prerecruit-Twos 0 0 
Prerecruit-Ones 0 0 
Recruits 0 0 
Postrecruits 6 0.06 
Total Legals 6 0.06 

astations fished in a rep1 icate manner on both the regular 
survey and resurvey included the foll owing: 580, 585, 588, 
593, 596, 600, 601, 603, 606, 610, 611, 617, 623, 625, 
636, 637, 643, 649, 651, 661, 662, 666, 667, 673, 679, 
680, 687, 692, 695, 696, 698, 700, and 703. 



Table 5 .  Proport ion of adu l t  female red  king c rabs  wi th in  r e l a t i v e  egg 
c l u t c h  s i z e  groups by d i s t r i c t  a s  observed on t h e  1986 king 
c rab  survey in  S t a t i s t i c a l  Area K ,  Kodiak, Alaskaa. 

Percent and Number of  Adult Females 
i n  Eqq Clutch Groups 

King Crab Total No. 
D i s t r i c t s  Barren 1-29% 30-59% 60-89% 90-100% Females 

Northeast  10% (52) 5% (26) 3% (15) 33% (166) 48% (244) 503 

Regular Sur .  11% (1)  22% (2)  11% (1)  44% (4)  11% (1)  9 
Resurvey 0% (0)  t l% (1)  1% (3)  25% (66) 74% (194) 264 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Southeast  1 (1)  1% (3)  1% (4)  26% (70) 72% (195) 2 73 

Southwest < I% (3 )  2% (16) 3% (20) 25% (164) 68% (441) 644 

She1 i  kof 59% (13) 5% ( 1 )  5% (1)  18% ( 4 )  14% (3 )  2 2 

To ta l s  5% (69) 3% (46) 3% (40) 28% (404) 61% (883) 1,442 

aData presented i s  raw d a t a  only and does not  inc lude  any weighting by 
s t r a t a  ( i . e .  d i f f e r e n t  f i s h i n g  i n t e n s i t i e s ) .  



Table 6. Comparison between a d u l t  female red king crabs '  carapace 
l eng ths  and c lu t ch  s i z e  groups from t h e  1986 king c rab  survey 
i n  S t a t i s t i c a l  Area K ,  Kodiak, Alaska. 

Carapace Clutch S ize  Groups 
Length (mm) Barren 1-29% 30-59% 60-89% 90-100% 

Groups Number of Crabs Total 

T o t a l s  69 46 40 404 883 1,442 

Mean Carapace 
Length (mm ) 143.65 140.15 138.73 138.50 138.09 



STATISTICAL AREA K (ICOI)IA#) 

NORTHEAST 

5 AAC 34.400. 0I~:SCRIPTION OF S l'A'1'IS'FICAI. ,tIII:,\. S t ~ t ~ r t ~ c a l  ,\rc.~ K It.$\ :tr 115 
northern houndaty thc I;~lititdc o f  Cape Di i~~glas 158'52' N.  l:lt.), it, ac,tcrtl h i r u l ~ d ~ r y  
the longitudeof Cape Kunilik (157"27' W. long.)and itr rc:~ward boundar) thc 300 t:dihom 
depth contour. 

5 AAC 34.405. 1)I:bCIIIPTION OF  I ) I5 IRI (  IS.  la1 N o r t h c a ~  Ulstr~ct. :,I1 nalcl \  Itor- 
i l l~aht  o f  a lltlc cl i tendln~ Ih8' from the cnrtcrntnmt t ~ p  o l  Capu Ll.~rnah:ir. c.!n o l  :I IIIIC 
from t l ~ c  northernmost tip o f  Inner Poitit to tlle southcrzlrnart ttp u l  AIOL.II,IJ I B ~ l r l ~ .  en\[ 
o f  I5ZS30' In Slti~yak Stra~t and eaSt o f  the lotigttude o f  thc nortltcrn~no\t tip o f  S/III!.L~ 
Islarid (15Zn20' W. long.); 

5 (b) Southeast Dihtrlct: all \rater$ soutl~acst o l d  i~rie r.\letidtt~g 168' lrom t l ~  ca\ternt~io\t 

5 ttp o l  Cape Bornabas and cast o f  a linc extetid~tl$ 222C from thesouthernn~ost 11p o l  Cape 

5 (c) Southwest Dlstrtct: ail waters ucrt o f  a ltne exienJ~ng 22:" lrurrl lhc ~outhcrnrnoit  t ip 

o f  Cape Trln~ty, south o f  o Itne from the \vc5tcrnniost tip o f  Cape Ikultl. to Ihe soutt~crn- 
tnost tip o f  Cape Kilokak and east o f  the long~tude of  Cape Kilohak (156"19' W. long.); 

(d) Sernldi ls lal~d Dlstr~ct: all waters wcst o f  156'19' W, long. at Cspr K~lokak and east 
of the longitude of  Cape Kurnlih at 157"27' W. long. 

(e) Shelikof District: all waters north o f  a l ~ n e  from tlic \restcrnznost tip o f  Cape lkoltk 
to thesouthernmost tip ofcape Kilokak, aestofal lne from thenortliern~nost t ~ p o f  Inner 
PointtothcsouthcrrimosttipofAfognak Poilit. nest o f  152-30' M' long. III Shuyal. Stralt 
and west of the longitude o f  the northernmost i lp  o f  Shu!ak Island (152"20' W long.); 

Figure 1. The five commercial king crab fishing districts in Statistical Area K, ~odiak, Alaska. 
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Figure  3 .  Length f requencies  of r ed  king c rabs  caught on t h e  1986 king c rab  survey i n  s t a t i s t i c a l  
Area K ,  Kodiak, Alaska. 



Carapace Length (rnm) 

Figure 4. Length frequencies by exoskeletal ages of male red king crabs caught on the 1986 king 
crab survey in Statistical Area K, Kodiak, Alaska. 
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Figure 5. Percent  con t r ibu t ion  by c l u t c h  s i z e  groups f o r  a l l  a d u l t  female r e d  king c rabs  caught 
on t h e  1986 king c rab  survey, S t a t i s t i c a l  Area K ,  Kodiak, Alaska. 



Egg Clutch Size Groups (percent) 

Figure 6. Relationship between mean carapace length at the mid-points of five clutch size groups 
for all adult female red king crabs caught on the 1986 king crab survey, Statistical 
Area K, Kodiak, Alaska. 



APPENDICES 



Appendix A.1. Definition of terms f o r  red king crabs within S t a t i s t i c a l  
Area K ,  Kodiak, Alaska. 

Carapace - Shell (exoskeletal)  shie ld  covering the  back of a crab.  

Carapace Lenqth (CL) - St ra igh t - l ine  distance across the  carapace from 
the poster ior  margin of the  r igh t  eye o rb i t  t o  the medial-posterior 
margin of the  carapace. 

Leqal Size - Male crabs ,178 mm (7 in)  in carapace width, including the  
spines,  as measured as the s t r a igh t  l i n e  distance across the  carapace a t  
a r i gh t  angle t o  a l i n e  midway between the  eyes t o  the  midpoint of t he  
poster ior  portion of the  carapace. 

Subleqal Size - All male crabs t178 mm (7 i n )  in carapace width, 
including the  spines (see  def in i t ion  of legal crab above). 

Juvenile Females - Nonovigerous (nonembryo bearing) females with 
carapace lengths 5115 mm. 

Adult Females - A1 1 ovigerous (embryo bearing) females and a1 1 females 
with carapace lengths ,116 mm. 

New shel l  Crabs (Exuviants) - Crabs which re ta in  t h e i r  exoskel tons fo r  
a year or  l e s s  (0 - 12 months) and typ ica l ly  have whitish ventral 
surfaces with r e l a t i ve ly  few scratches or  abrasions. 

Old shel l  Crabs (Anexuviants) - Crabs which have not molted f o r  13 - 24 
months; ventral surface yellowish with a number of dark stained 
scratches (general 1y ra re  fo r  females) . 
Verv Old shell  Crabs (Anexuviants) - Crabs which have not molted fo r  25 
- 36t  months; ventral surface dark from the  combined appearance of 
yellowish exoskeleton and several years of accumulated scratches (very 
r a r e  fo r  females) . 
Prerecruit-Fours (4 ' s )  - Males t95 mm CL, estimated t o  be four or  more 
years from 1 egal s ize .  

Prerecruit-Threes (3 ' s )  - Males 95 - 112 mm C L  estimated t o  be three  
years from legal  s i z e .  

Prerecruit-Twos (2 ' s )  - Males 113 - 130 mm C L  estimated t o  be two years 
from legal  s i z e .  
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Prerecruit-Ones (1 ' s )  - Males 2131 mm CL b u t  l ess  than legal width. 

Recruits - New shell males which have carapace widths 2178 mm (7 in) 
b u t  whose carapace lengths are 5164 mm. These crab are subject t o  being 
caught in a commercial fishery for  the f i r s t  time. 

Postrecruits - All males 2165 mm CL and a l l  old shell and very old 
she1 1 legal sized crab 5164 mm CL.  These crab have been exposed t o  a 
commercial f ishery for  one or more years. 



Appendix B . 1 .  Kodiak Management Area red king crab management plan as 
of 5/15/86. 

The management plan f o r  the  1986 Kodiak red king crab season i s  outlined 
i n  t h i s  repor t .  The procedures outlined in t h i s  document a re  designed 
t o  inform reviewers of the  s teps  management plans on taking during t h i s  
upcoming season t o  meet current  management objectives.  These objectives 
are  as follows: 

1. Maintain maximum reproductive potential  of the  stocks when the  
population of female animal s i s  depressed. 

2 .  When reproductive needs are met, conduct the harvest t o  meet the  
po l ic ies  developed by the Board of Fisheries as outlined in 5AAC 
34.080 and the  Policy on King Crab Resource Management. These 
po l ic ies  s t a t e  t ha t  the  objective of management i s  t o  maintain 
s t ab l e  y ie lds ,  even i f  some 1 osses on maximum physical y ie ld  occur. 

To meet these  objectives,  thresholds of r e l a t i v e  abundance indices of 
female animals fo r  each of the  Kodiak area stocks have been developed. 
Thresholds are  defined as abundance level indicators of depressed 
populations of commercial f i sh  species t ha t  below which, no season will 
occur. No action re la ted t o  the  conduct of a commercial f i shery should 
occur which causes these abundance leve l s  t o  decline.  These thresholds 
are  developed fo r  the  Kodiak D i s t r i c t s  by examination of the  
re la t ionsh ip  of h i s t o r i c  f e r t i l i z e d  female abundance in a given year t o  
abundances of male animals of a s i z e  c l a s s  from predominantly the  parent 
year of the  females. For each stock within the  Kodiak area,  t h i s  
threshold has been equated t o  the  mean number f e r t i l i z e d  females per pot 
within t ha t  stock as established by pre-season survey. These abundance 
leve l s  f o r  each f ishing d i s t r i c t  which approximates the  stocks fo r  which 
they a re  calculated i s  as follows: 

DISTRICT Fert i  1 i  zed Femal es/Pot 

Northeast D i s t r i c t  3.3 (1.93 Million)" 
Southeast D i s t r i c t  3.3 ( .72 Million) 
Southwest D i s t r i c t  7.1 (2 .28Mil l ion)  
She1 i kof D i s t r i c t  1.5 ( .19 Million) 

* Approximate t o t a l  numbers estimated=the catch per 
pot data ref lected in the survey. 

-Continued- 
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I f  the  survey reveals the  female abundance indices are  below these 
values, the  d i s t r i c t  will be closed t o  f ishing f o r  t ha t  season f o r  t h a t  
D i s t r i c t .  This i s  t o  insure t ha t  handling mortal i ty on the  females 
remains ins ign i f ican t  and accidental overharvest of male animals during 
the  season does no t  have major r i sk s  t o  the  reproductive potential  of 
the  stock. (In the  unl i kely event t ha t  a large  surplus of males, beyond 
t h a t  which i s  necessary f o r  reproduction i s  indicated by the  survey, 
even i f  the  females are  below threshold, the  data will be reexamined t o  
determine i f  a season i s  warranted under these unusual condi t ions) .  I f  
the  survey indicates  abundances of females are above t h i s  value but t ha t  
the  population of reproductive crab i s  depressed, surplus male crab 
above the  minimum legal s i z e  l imi t  will be estimated and a quota of 
pounds of legal male animals will be established f o r  t ha t  d i s t r i c t .  
Surplus male crab will  be estimated by using sex r a t i o  and s i z e  
s t ruc ture  information from s tudies  of mating crab in the  Kodiak area 
(Powell, Jones, & Hurd, 1974;Powell, Rothschild, and Buss, 1974). Legal 
male crab (greater  than 7 inches in carapace width) not required fo r  
mating will  be considered surplus. 

I f  t h i s  number i s  of suf f ic ien t  magnitude t o  have a controlled harvest,  
the season will progress as  scheduled. The minimum harvest wil l  depend 
on the  s i z e  of the  expected f l e e t  par t ic ipat ing in the f ishery.  The 
season will  be closed upon reaching t h i s  harvest guideline. 

I f  the  population of reproductive animals i s  a t  an average o r  peak 
abundance, the  harvest s t ra tegy tab le  from 5AAC 34.080 will  be used t o  
determine a quota of legal males t o  be harvested fo r  each d i s t r i c t .  

This management plan will  be updated with new analysis  and survey 
r e s u l t s  annually and will  be subject  t o  review by the  local Advisory 
Committee and the  Board of Fisheries.  
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Appendix C .1 .  S ta t ions  f ished by s t r a t a  w i t h i n  d i s t r i c t s  on the  1986 
k i n g  crab survey, S t a t i s i t c a l  Area K, Kodiak, Alaska. 

King Crab Stratum Stratum 
D i s t r i c t  Code Area (nmi2) Sta t ions  Fished by Stratum 

Northeast 
II 

Southeast 

l l  

Southwest 
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King Crab Stratum Stratum 
District Code Area (nmi2) Stations Fished by Stratum 

Southwest (cont  . ) 
E 110 

I1  F 4 8 

11 G 1,032 

She1 i kof V 7 6 

TOTALS 2 3 6,976 251 Stations (115 bay and 136 ocean) 



NAUTICAL MILES 

. . . - . . - . . . 92 M ( 5 0  FM) 

Appendix D.l. Locations of stations fished in Marmot Bay (Northeast 
District) on the 1986 king crab survey in Statistical 
Area K, Kodiak, Alaska. (Bold letters are strata 
designations. ) 



Appendix D.2. Locations of stations fished in Chiniak Bay (Northeast 
District) on the 1986 king crab survey in Statistical Area 
K, ~odiak, Alaska.  o old letters are the stratum's 
designation.) 
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STRATUM BWNDARY 

Appendix D.3. Locations of stations fished in the open ocean areas of 
the Northeast ~istrict on the 1986 king crab survey in 
statistical Area Kt ~odiak, Alaska. (Bold letters are 
strata designations.) 
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Appendix D.4. Locations of stations fished in Ugak Bay (Northeast District) on the 1986 king 
crab survey in Statistical Area K, Kodiak, Alaska. (Bold letters are the 
stratum's designation.) 



. STRATUM BOUNDAKY 

...a. .......... , ......... 

Appendix D.5. Locations of stations fished in ~i.l.iuda Bay (Northeast District) and Sitkalidak 
Strait (Southeast District) on the 1986 king crab survey in Statistical Area K, 
Kodiak, Alaska. (Bold letters are strata designations.) 
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Appendix D.6. Locations of open ocean stations fished in the Southeast and Southwest districts 
on the 1986 king crab survey in Statistical Area Kt Kodiak, Alaska. (Bold letters 
are strata designations.) 
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STRATUM BWNDARY 
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~ppendix D.7. Locations of stations fished on Alitak Flats, in 
stratum D in the Southwest District, on the 1986 king 
crab survey in Statistical Area K, ~odiak, Alaska. 
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Appendix D.8. Locations of stations fished in Alitak Bay (Southwest . 
~istrict) on the 1986 king crab survey in statistical Area 
K, Kodiak, Alaska.  o old letters are strata designations.) 
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~ppendix D-9. Locations of stations fished in Kupreanof Strait, Viekoda, and Uganik 
bays (Shelikof District) on the 1986 king crab survey in Statistical 
Area K, Kodiak, Alaska. (Bold letters are strata designations,) 



9 SPECIES SEX - 
V - L .  aequispina 1-male 

EGG DEVELOPMENT CLUTCH CSNDIT ION 
I-uneved eqqs 1 -dead eaas not a o ~ a r e n t  - - - . . 

6 2-P. camtschatica 2-female 2-eyed eggs 2-dead eggs <20% 
3 - P .  platypus 3-dead eggs >20% 
6-C. b a i r d i  SHELL CONDITION '+-barren w i t h  c lean  " s i l k y "  
! 7-C. o p i l  io  0- s o f t  setae  
fi 9-C. magister 1 -new 5-barren w i t h  "matted" setae .  

8 2-01 d empty egg cases 
u 3-very o l d  -note observat ions o f  nemertean worms under comments 

Appendix E . 1 .  Crab d a t a  form used on t h e  1986 k ing  crab survey i n  
S t a t i s t i c a l  A r e a  K, ~ o d i a k ,  Alaska. 



LOCAT l ON 

VESSEL 

DATE IIflCII 

CRAB AND INCIDENTAL MEASURER 
SPECIES DECK LOG 

RECORDER 

N 0 T E S: 1 )  I n d i c a t e  presence by sex o f  k i n g  and Tanner c rab  - Y=yes, N=no. Record b i o l o g i c a l  da ta  on c rab  data  

form. 
2 )  Record an A (a1 ive,  D (dead), o r  S ( ske le ton )  f o r  each ha1 i b u t  captured.  

Appendix E-2. Crab and incidental species deck log form used for three pot stations 
on the 1986 king crab survey in Statistical Area K, Kodiak, Alaska. 

HAL I EUT LENGTHS 

(CM) 

---- 

r 
BUOY 

NO. 

3 

POT 

ORDER 

I 

2 

TANNER 

d 
KING 

------------------- 

- 

9 ,j 

_ - - - - - - - - - -  

I 

2 

3 

9 



LOCAT l ON 
CRAB A N D  INCIDENTAL 

VESSEL 

DATE 

SPECIES DECK LOG 
MEASURER 
RECORDER 

N 0 T E 8:  1)  I n d i c a t e  presence by sex o f  k ing and Tanner crab - Y=yes, N=no. Record b i o l o g i c a l  data  on crab data  form 
2 )  Record an A ( a l i v e ) ,  D (dead) o r  S (ske le ton)  f o r  each h a l i b u t  captured.  

Appendix E.3.  Crab and i n c i d e n t a l  spec i e s  deck l o g  form used f o r  1 0  p o t  s t a t i o n s  on t h e  
1986 king c rab  survey i n  S t a t i s t i c a l  Area K,  Kodiak, Alaska. 

O T H E R  
S P E C  l E S  

STAT'0N 

. 

TANNER 

d 
BUOY 
NO. 

r r J = m m .  

9 
POT 

d ORDER 9 
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a 

9 

I 0  



PILOT HOUSE LOG 19- 

L o c a t  ion :  Vessel  : 

STAT l ON I I I I 
S E T  G E A R  ~ E P T H  ~ W C  E L I F T  G E A R  

L O R A N  P O S I T I O N  
L A T I T U D E  L O N G I T U D E  

MO. DY. M I L .  TIME FATHOMS 
I N  iFs: z-,.. 

MO. DY.  ,,I.. T IME ECOMI DEGREE MEN SECONO 

I 

2 

3 

STAT l ON I I I I '  
S  E T  R E  A  R  DEPTH L l F T  G E A R  

L O R A N  P O S l T l O N  

Appendix E.4. Pilot house log form used for three pot stations on the 1986 king crab survey in 
Statistical Area K, Kodiak, Alaska. 



EIOTTDt.4 TYPE CODES: I-ROCK 2 - S A M I  3-SILT 4-MUD 

Appendix E.5. Pilot house log form used for 10 pot stations on the 1986 king crab survey in 
Statistical Area K, Kodiak, Alaska. 



DAILY STATION SUMMARY 198, 
LOCAT 1 ON RECORDER 

VESSEL PAGE 

Appendix E.6. Daily station summary form used on the 1986 king crab survey in 
Statistical Area K, Kodiak, Alaska. 



Appendix F.1. Catch by station of red king crabs on the 1986 king crab survey. 
Statistical Area K, Kodiak, Alaska. 

............................................................................................................................... 
Depth Date frtean ------------------- Nale5 ------------------ 

St pa- St a- i a t  lt ude Lonr?~tude kters Pots  No. Soari --Fernaies- ------ Prerecrults------ -- ----- Legals-------- 
"cum t  on Deg Mln De! Alrr $in &ax ~ l f t e d  Pots tiours Juv Adult Fours Threes Twos Ones Recruits Postrecru~ts 

$rt heast District 



Appendix F.1. (p 2 of 13) 

Depth Date Mean ------------------ &le5 ------------------ 
Stra- Sta- Latitude Longitude Meters Pots No. Soak --Females- ----- Prerecruigs------ ------ iegals-------- 
turn t ian Ikg  lrfln Deg Illin Hin Wax Lifted Pots Hours Juv Ftdult Fours Threes TWOS Ones Recrults Postrecruits 

3 17.3 6 a a 1 ~ 0  
e i5.6 0 a B 5 o a  
3 15.13 ta 1 b 5 0 1  
3 16.2 8 8 8 1 1 8  
3 16.4 a e a ' 3 8 8  
3 16.6 b 22 8 8 6 1 4  
3 16.7 a o a a e  a 
3 16.3 El 8 1 0 8 8  
2 17.B # B B 8 l 8 
3 17. i a Q 0 8 5 8  
3 17.2 B 8 ta @ 1 lir 
3 15.3 1 3 8 8 8 8  
3 16.b 0 8 5 O 8 8  
3 28.2 8 1  B a B 
3 19.4 B 8 0 b 8 Vc 
2 19.8 IB a e 8 e a 
3 18.9 Et (A 0 5 1 1  
3 16.4 b 8 8 8 8 0 
S j6,6 8 B ta B B 8 
3 18.2 B 8 8 B 6 B 
3 1 6 . 3  8 0 # B 0 8 
3 18. i I @ o a s e  
3 18.8 a 147 a 8 3 4 
3 17.9 0 126 e a a a  
3 18.1 Q B 8 0 a a 
3 17.9 d 1 8  Oi 8 6 



Appendix F.1. (p 3 of 13) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Death Date Mean ------------------- Males ------------------ 

Stra- Sts Latitude Longitude Meters Pats Na. Soak --Females- ------ Prerecruits------ ------- ~ ~ ~ ~ l ~ - - - - - - - -  
turn tiori Deq Min Deg Min Min Max Llfted F'ate Hours Juv Wult  Fours Threes Twos Ones Recrults Postrecrults 

0 b  @ 8  
0 0 9 9  
@ b 0 B  
B  B 0  9  
8 8  8  9 
B a a a 
1 8  8 
B 5 6 8  
a 0  e a 
e hl l P 
k? a @ @  
8 8 9 8  
@ 8  b a 
a a Q a 
B B a a  
8 Q Q 0  
a a e B 
0 B B 1  
a 0 0 a  
a a o e  
0  a e ' a  
0  0  8 0 
1 r a ~ e  
0 a e 0  
B a a ~  
1 a a a  



Appendix F.1. Ip 4 of 13) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Death Date Mean ------------------- &Ies ------------------ 

Stra- Sf a- Latitude Longitude Meters Pots Nu. Soak --Females- ------ Rerecruits------ ------- ~ ~ ~ ~ l ~ - - - - - - - -  
tus tion kg Min Deg Min Irlin Max Lifted Pots Hours Juv Rduit Fours Threes Twos Ones Recruits Postrecruits 

Totals 2% 0 507 I 1 24 68 41 11 

Southeast District 



Appendix F.1. ( p  5 of 13) 

.............................................................................................................................. 
I)eoth Date Rean ------------------- Hales ----------------- 

Stra- Sta- Latitude Longitude Heters k t s  No. Soak --Females- ----- Reretrults------ ------- leaals-------- 
tuln t ion lreg Mln Deg Min Min Max Llfted Pots Hours Juv RduEt Fours Threes Twos Ones, Recrul t s  Postrecruits 
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Appendix G . 1 .  Length f requency o f  r e d  k i n g  c rabs  by s h e l l  age cap tu red  
i n  t h e  Nor theas t  D i s t r i c t  on t h e  1986 k i n g  c r a b  survey 
i n  S t a t i s t i c a l  Area K, Kodiak, A laska.  

Carapace - - - - -  Females- - - - -  - - - - - - - - - - - - - - M a l e s - - - - - - - - - - - - - - -  
Length A l l  New She1 1  New 01 d  Very 
(mm) Juv A d u l t  To ta l  S h e l l  S h e l l  O ld  S h e l l  T o t a l  



Appendix G.1. (p 2 o f  2) 

Carapace - - - - - Females----- - - - - - - - - - - - - - -  Males-- - - - - - - - - - - - - -  
Length All New Shell New 01 d Very 

(mm) Juv Adult Total Shell Shell Old Shell Total 

Totals  



Appendix 6.2. Length frequency o f  red king c rabs  by s h e l l  age captured  
in  t h e  Southeast  D i s t r i c t  on t h e  1986 king c rab  survey 
i n  S t a t i s t i c a l  Area K, Kodiak, Alaska. 

Carapace - - - - -  Females----- - - - - - - - - - - - - - -  Males - - - - - - - - - - - - - - -  
Length All New Shel l  New 01 d Very 

(mm> Juv Adult Total Shel l  She l l  Old Shel l  Total 



Appendix 6.2. (p  2 of 2) 

Carapace - - - - -  Females-----  - - - - - - - - - - - - - -  M a l e s - - - - - - - - - - - - - - -  
Length A1 1  New She1 1  New 01 d  Very 

(mm) Juv A d u l t  To ta l  She l l  She l l  O ld  S h e l l  To ta l  

To ta l  s  0 273 273 6 20 3 2 9 



Appendix G.3. Length frequency o f  r e d  k i n g  crabs by s h e l l  age cap tu red  
i n  t h e  Southwest D i s t r i c t  on t h e  1986 k i n g  c rab  survey 
i n  S t a t i s t i c a l  Area K, Kodiak, Alaska. 

Carapace - - - - -  Females-----  - - - - - - - - - - - - - -  M a l e s - - - - - - - - - - - - - - -  
Length A l l  New She l l  New 01 d  Very 

(mm) Juv A d u l t  To ta l  She l l  She l l  Old She l l  To ta l  



Appendix G.3. (p 2 of 2) 

Carapace - - - - -  Females----- - - - - - - - - - - - - - -  Males - - - - - - - - - - - - - - -  
Length All New Shel l  New 01 d Very 
(mm> Juv Adult Total Shel l  Shel l  Old Shel l  Total 

Total s 0 644 644 225 4 8 2 4 2 97 



Appendix 6 .4 .  Length frequency of red king crabs by shel l  age captured 
in the  Shelikof D i s t r i c t  on the 1986 king crab survey 
in S t a t i s t i c a l  Area K, Kodiak, Alaska. 

Carapace - - - - -  Females----- - - - - - - - - - - - - - -  Males-- - - - - - - - - - - - - -  
Length All New Shell New 01 d Very 

(mm) Juv Adult Total Shell Shell Old She1 1 Total 



Appendix 6.4.  ( p  2 o f  2 )  

Carapace - - - - -  Females-----  - - - - - - - - - - - - - - M a l e s - - - - - - - - - - - - - - -  
Length A l l  New S h e l l  New 01 d Very 

(mm) Juv A d u l t  To ta l  She l l  She l l  Old S h e l l  To ta l  

- -- - -- 

T o t a l s  0 22 2 2 14 0 0 14 



Appendix G.5. Length f requency  o f  a1 1  r e d  king c r a b s  by she1 1  age 
c a p t u r e d  on t h e  1986 king c r a b  s u r v e y , i n  S t a t i s t i c a l  
Area K ,  Kodiak, Alaska.  

Carapace - - - - -  Females-- - - -  - - - - - - - - - - - - - -  M a l e s - - - - - - - - - - - - - - -  
Length A1 1 New S h e l l  New 01 d  Very 
(mm) Juv Adult  To ta l  S h e l l  S h e l l  Old S h e l l  To ta l  



Appendix 6.5.  (p 2 of 2)  

Carapace - - - - -  Females----- - - - - - - - - - - - - - -  Males- - - - - - - - - - - - - - -  
Length A11 New She1 1 New 01 d Very 

(mm) Juv Adult Total Shell Shell Old Shell Total 

Total s 1 1,442 1,443 3 88 69  29  486 



Appendix H.1. Data c o l l e c t e d  on t h e  1986 Kodiak king c rab  survey and 
s t o r e d  on microcomputer d i s k e t t e s  a t  t h e  Alaska 
Department of Fish and Game o f f i c e ,  Kodiak, Alaska. 

Data Items 

S t a t i o n  Number 
Pot Order 
La t i t ude  
Longitude 
Depth Pots  Fished (m) 
Bottom Type Pots  S e t  On (rock,  sand, s i l t ,  mud) 

Date Each Pot S e t  
Month 
Day 
Mi 1 i t a r y  Time 

Date Each Pot L i f t ed  
Month 
Day 
Mi 1 i t a r y  Time 

Male Red Kinq Crabs 
Sublegal o r  Legal 
Carapace Length (mm) 
She1 1 Age (new shel  1 , old  shel 1 ,  very o ld  shel 1 ) 

Female Red Kinq Crabs 
Carapace Length (mm) 
Shel 1 Age (new shel  1 ,  o ld  shel 1 ,  very o l d  shel  1 ) 
Percent  Clutch Full ness  
Egg Development (uneyed, eyed) 
Clutch Condition (dead eggs apparent ,  dead eggs <20%, dead eggs >20%, 

with c lean  " s i l k y "  s e t a e ,  barren with "matted" s e t a e  
empty egg cases)  

Tag Number 

Ma1 e Tanner Crabs 
Sublegal o r  Legal 
Carapace Width (mm) 
Shel 1 Age (new shel  1 , 01 d shel 1 , very 01 d shel  1 ) 
Black Mat Syndrome (p re sen t  o r  absent )  



Appendix H.1. (p 2 of 3 )  

Data Items 

Female Tanner Crabs 
Juveni 1 e o r  Adult 
Carapace Width (mm) 
Shel l  Age (new s h e l l ,  old s h e l l ,  very o ld  s h e l l )  
Black Mat Syndrome (p re sen t  o r  absent )  
Percent  Clutch Full  ness  
Egg Devel opment (uneyed, eyed) 

Clutch Condition (dead eggs apparent ,  dead eggs <20%, dead eggs >20%, 
bar r ren  with c lean  " s i l k y "  s e t a e ,  barren with "matted" 
s e t a e  - empty egg cases)  

P a c i f i c  Hal ibut  Fork Length (cm) 
Hal ibut  Condition ( a l i v e ,  dead, dead-skeleton)  
Number of  P a c i f i c  Cod 

MISCELLANEOUS SPECIES (Number and spec i e s  recorded)  

Fish 
Sculp ins  ( i nc ludes  p r imar i ly  I r i s h  l o r d s  Hemilepidotus spp. and g r e a t  

and pl a i  n scul  p ins  Mvoxocephal us spp. ) 
Sabl e f  i sh (Anopl opoma f imbri a )  
Rockfish (Sebates  spp.)  
Wall eye Pol 1 ock (Therqa chal coqramma) 
Arrowtooth Flounder (Ar theres thes  s tomias)  
Flathead Sole  (Hi P D ~  oql osso ides  e l  assodon) 
Sand Sole  ( P s t t i c h t v s  me1 a n o s t i c t u s )  
Lemon Sole (Pl euronec tes  quadri tubercul  a t u s )  
Greenling (Hexaqrammus spp.)  
Lingcod (O~hiodon e lonsa tus )  
Founder (no t  i d e n t i f i e d  t o  spec i e s )  
Spiny Dogfish (Saualus acan th i a s )  
Skate  (not  i d e n t i f i e d  t o  s p e c i e s )  

Crabs 
Brown o r  Golden King Crab (Lithodes aequispina)  d a t a  recorded on c rab  

form, Appendix D.1. 



Appendix H.1. (p 3 of 3) 

Data Items 

Red King Crab and Tanner Crab (crabs which are outside of pot hanging 
onto the web when the pot is brought to 
the surface are termed "riders" are not 
recorded as part of the measured catch) 

Dungeness Crab (Cancer maqister) (sex and carapace width mm) 

Cancer Crab (Cancer sp.) 
Hermit Crabs (Paqurus spp.) 

Echi noderms 
Seastars (not identified to species, but the majority of them are the 

sun flower star, Pycnopodi a he1 ianthodies) 
Sand011 ars (not identified to species) 
Sea Urchins (not identified to species) 

Moll uscs 
Octopus (Octopus dofleini) 
Snails (not identified to species, but Frusitrition oreqonensis is the 

most common) 
Scallops (not identified to species) 
Rock Jingle (Pododesmus macroschisma) 

Jell vfish (not identified to species) 
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